
. 
GANPAT UNIVERSITY

B.TECH SEI\,I.7(h ELBCTRICAL ENGINEEIIING
RITGULAR EXA I{INATION NOV-DEC 20 I 5

2LE7 22 SPECIAL ELBCTRICAL MACI{INESTIME:3IIOURS

INSTRUCTION:

Qrre-1

Que-I

TOTAL MATTI(S-70

Attenrpt all cluestions.
Make suitable assLrnrptions wherever necessary.
Figrucs to the i ight inrl icate frr l l  marks.

Sedtion_I

Describe the constructions ol.pMIiC rnotor.
obtain the trattsfer functiolr of an arnrature-contlolled DC servo motor. Give its blockdiagraln.

ott

Dratv.and explain the phasor diagt 'arn of Perrnanent rnagrret synchronous rnotor.sketch and explain tlte torqtte speed characteristics oi u,,nutur.-contr.olled separatelyexcited and series DC ser.vo lrotors.
(c) Define following terrns:

(i) Remarrence
(ii) Coercivity
(i i0 Cogging torque
(iv) PerrneanCe co-efficient (pC)

l .
2 .
3 .

(a)
(b)

(a)

(b)

(n)
(b)

(06)
(06)

(04)
(04)

(04)

Que-2

Que-2

obtain the torqLre equation oi 'pernranert rnagret sy'chronous lnotor.A perlllanent ltlagnet DC ntotor ltas att arrnature resistance of 1.03 e, it draws a currentof l '25 A at no load rvith 50 V suPply ancl runrring at 2100 ,p,n. t , ina (a) speeclvoltageconstant (b) rotational losses (c) output power when its nurs at 1700 rprn at 4g Vsupply.

. oR

Derive torque and er' f  equation of pMDC lnotor rvitrr equivaleut cir.cLrit .A tltree-plrase, fbur-pole stat' cortrrected synchrollous nrotor has 72 slots rvith 20cottductors per slots. fhe flux/pole is 0.05 wb ancl speed is t50o rprn. Assugring t6efull-pitched coil, fincl the line u,id pl,ur. voltage.

Attcrnpt any flrree.
why Pennanent Magnet sy'clrro'ous N,[otor. is 'ot self starting?
Describe the construction ol.DC servo rnotor.
Coruparison between conventional sl,nchronous motor and pMSM.
sketch and explai' the perfo.mance trraracteristics of a PMDC rnotor.
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Section-II

DescLibe the construction of AC setvo motot's of clift'erent types'

Discuss the various ,Vp.t Of rotor coustruction trsed in Peruranetlt Magnet SynchLonous

Motor.
OR

Describe the construction ancl working principle of hybritl stepping tnotoL'

Describe the hystercsi, tip* unO nWf'rt iype cuflcnt r-egtrlator for one phase of a SP'l'{'

WithBlockdiagranrexplairrtnicroprocessorbasecontrolofsteppermotor
Wry do rve require a position sensor fnr operation of SRM?

OR

Write Short note on trlall Effoct Sensor used for SI{M'

Explain open loop and closed loop control of steppet'notor:

Attempt anY three,
Wdil wlieLo stanciaLd rnotors should be t'eplaced^by,,energy efficient motors?

Which are the conclitiotrs for successftrl operation of SIIM?

Explain the dynanric ilraracteristics of s.teppeL lllotor"

Where are the possiUiiities to itnprove the efficiency of ittclLtctiou tn-otot?
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